







































SOURCE  IN  THE PAST 4HE DISADVANTAGE OF  THIS  SYSTEM  IS  THAT 
IT  LIMITS  ITSELF  TO  FUELS AND OXIDANTS WITHOUT CARBON DIOXIDE 
4HE  TECHNOLOGY  OF  ALKALINE  FUEL  CELL  SYSTEM  CAN  BE  GREATLY 
IMPROVED  FROM  THE  PROGRESS  MADE  IN  0%&#  TECHNOLOGY 
ESPECIALLY  IN MATERIALS   4HE ADVANTAGES OF ALKALINE  FUEL CELL 
ARE 	 MUCH LESS POLARIZATION IN THE AIR ELECTRODE 	 USING 
LOWCOST  NONNOBLE  METAL  CATALYSTS  SUCH  AS  !G  .I  !U  OR 
#O4-00 	 LESS CROSSOVER PROBLEM DUE TO THE ELECTROOSMOSIS 
OF  HYDROXIDE  ION  RATHER  THAN  HYDROGEN  ION  	  LESS  CARBON 
DIOXIDE PROBLEM WHEN EMPLOYING ALKALINE ANIONCONDUCTING 
POLYMER ELECTROLYTE





WITH  THE  SURFACE  OXIDE  OF  PLATINUM  IS  BELIEVED  TO  BE  THE 
SURFACE REACTION OF  THE ELECTROCHEMICAL OXIDATION OF CARBON 






TO  STUDY  THE  ELECTROCHEMICAL  OXIDATION  OF  DISSOLVED  #/  ON 
!U WITH THE MINIMAL IN¾UENCE OF ADSORBED #/ IF POSSIBLE
!LTHOUGH  THE  ELECTROCHEMICAL  OXIDATION  OF  CARBON 
MONOXIDE ON GOLD ELECTRODES HAD BEEN STUDIED SINCE  
MOST  OF  PAPERS  DISCUSS  THE  SURFACE  ADSORBED  #/  AND  THE 
EFFECTS OF GOLD SURFACE CONDITIONS ON THE OXIDATION POTENTIALS 
OF ADSORBED #/    4HE ELECTROCHEMICAL OXIDATION POTENTIAL 
OF  SURFACE  ADSORBED  #/  ON  GOLD  ARE  MUCH  MORE  POSITIVE 
6  TO  6  VS  2(%	  THAN  SOLUTION  PHASE  #/  6  VS 





4HE  OXIDATION  POTENTIALS  OF  #/  ADLAYERS  ON  PLATINUM  IN 
THE  STRIPPING  VOLTAMMETRY  ARE  A  FUNCTION  OF  THE  HOLDING 
POTENTIAL SUGGESTING THAT THE CONDITIONS FOR #/ ADSORPTION 
ON METAL SURFACE ARE CRITICAL 3IMILARLY CYCLIC VOLTAMMETRY OF 













OF  THIS  LINEAR PLOT  IS  CLOSE  TO ZERO WITH  LITTLE  KINETIC  CURRENT 
CONTRIBUTION AND  THE  SLOPE OF  THIS  LINEAR PLOT  CONTRIBUTE  TO 
MASS TRANSFER LIMITING CURRENT OF AT PLOTTAKEN POTENTIAL RANGE 
6  TO  6	  !  LINEAR  PLOT  OF  INVERSE  CURRENT  VS  INVERSE 












ROTATION  THE  OXIDATION  CURRENTS  OF  DISSOLVED  #/    -	 
ON GOLD ELECTRODE  IN  THE ½RST POTENTIAL  SCAN HAVE OXIDATION 
 MINUTES AND THIS ELECTROLYTE WAS THEN USED FOR EXPERIMENTS 
WHILE NITROGEN OR  CARBON MONOXIDE WAS PURGED ABOVE  THE 



















NEGLIGIBLE  CARBONATION  EFFECT  WAS  OBSERVED  WHEN    - 
#/ GAS WAS  INTENTIONALLY ADDED  INTO THE ELECTROLYTE DURING 










VOLTAMMOGRAMS  WERE  RECORDED  IN  FORWARD  AND  BACKWARD 
DIRECTIONS
2ESULTS AND $ISCUSSION
4HE  HYDROGEN  ADSORPTION  AND  DESORPTION  REGULARLY  SEEN 
ON  PLATINUM  IS  NOT  OBSERVED  ON  GOLD  METAL  3O  THE 







SPEED  ARE  REPRODUCIBLE  AND  THE  CURRENTS  FOLLOW  THE  ,EVICH 
EQUATION SEE THE INSERT	 4HE PLOT OF LIMITING ELECTROCHEMICAL 
CURRENT  AT  GIVEN  ANGULAR  ROTATING  SPEED  WAS  TAKEN  IN  THE 
VARIATION OF THE  LIMITING CURRENT WITH POTENTIALS  6 6 
6 6 AND 6 VS 2(%	 AT DIFFERENT VALUES OF ANGULAR 
ROTATING  SPEEDS    RPM  TO   RPM	 AND A  LINEAR PLOTS 
ARE OBTAINED AS  THE  LIMITING CURRENT  AGAINST  ROOT  SQUARE OF 
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0OTENTIALS   6   6   6   6   6
 RPM          
 RPM          
 RPM          
 RPM          
3LOPE          
N CHARGE  
TRANSFER            
NUMBERS	 
'OLD "ULLETIN    
POTENTIAL  HAS  REACHED  AT    6  A  POTENTIAL  BEYOND  THE 
SURFACE  OXIDE  FORMATION  REGION  THE  OXIDATION  FOR  DISSOLVED 
#/  IS  ENHANCED  4HE  ENHANCEMENT  PROBABLY  RESULTS  FROM 
THE  OXIDATION  OF  IMPURITIES  ON  THE  ELECTRODE  SURFACE  OR 
THE  SYNERGETIC  EFFECT  OF  OXYGENCONTAINING  SPECIES  ON  THE 
ELECTRODE  SURFACE  4HIS  ENHANCEMENT  WAS  NOT  SEEN  WHEN 
THE OXIDATION POTENTIALS WERE  REACHED ONLY  AT   6 OR   
6  )N SUCH CASES THE EFFECT OF SURFACE ADSORBED #/ BECOMES 
SIGNI½CANCE  IN  RETARDATION  OF  THE  ELECTROCHEMICAL  OXIDATION 
OF  THE  DISSOLVED #/ DUE  TO  THE  READSORPTION  OF  #/  IN  THE 
SCAN PERIOD OF POTENTIALS  LESS  THAN 6 AND MUCH  LESS #/ 
ADSORPTION AT OXIDE FORMATION POTENTIAL OF GOLD ABOVE 6
)N CONCLUSION OUR RESULTS DEMONSTRATE THAT ELECTROCHEMICAL 







!NDREW 3  ,IN  IS  !SSOCIATE  0ROFESSOR  OF 
#HANG 'UNG 5NIVERSITY AT 4AIWAN AND HE 




$R  *ERRY  (UANG  TAUGHT  PARTTIME  IN 
UNIVERSITIES  AFTER  HIS  RETIREMENT  FROM 
'ENERAL  -OTORS  2ESEARCH  #ENTER  AND  HE 
HAD  MORE  THAN    YEARS  EXPERIENCE  IN 
ELECTROCATALYSIS  AND  POLYMER  ELECTROLYTE 
FUEL  CELL    "OTH  OF  THEM  GRADUATED 
FROM  #ASE  7ESTERN  2ESERVE  5NIVERSITY 
PEAKS  DIFFERENT  FROM  THOSE  IN  THE  ND  SCAN  AND  THE  SCANS 
FOLLOWED  ;SEE  &IG=  4HE  ½RST  POTENTIAL  SCAN  INDICATES  THAT 
THE ELECTROCHEMICAL OXIDATION OF THE DISSOLVED #/ IS RETARDED 
BY  THE  PRESENCE  OF  ADSORBED  #/  ON  GOLD  SURFACE  AND  THE 
RETARDED  OXIDATION  POTENTIAL  STARTS  AROUND    6  VS  2(%	 








POTENTIALS BEFORE  AND AFTER  THE OXIDE  FORMATION  TO  SEE  THE 
EFFECT OF SURFACE OXIDE  &IGURE  SHOWS THE ELECTROCHEMICAL 
OXIDATION OF DISSOLVED #/ ON A GOLD ROTATING DISK AT RPM 
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AND WORKED WITH  0ROF  %RNEST " 9EAGER  IN  AND  
4HEY  WERE  STUDYING  ON  PLATINUM  AND  PLATINUM  ALLOYS  AS 
ELECTROCATALYSTS  IN ACIDIC ELECTROLYTES  FOR MANY YEARS BEFORE 
STUDYING  GOLD  AS  ELECTROCATALYSTS  IN  ALKALINE  SYSTEM    -R 
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